Abstract
Introduction
X-ray diffraction is a very efficient method of studying the structure of matter in both solid and liquid phase [1] . However, to the best of our knowledge, no reports have been published on the structure of cyclohexanol C6H11−OH in the crystalline state [2] . This paper reports the first studies of liquid cyclohexanol performed by the counter method for the range of the angular measurements intensity extended to the value of . 120 2 o = Θ Also for the first time the range of distances in the calculations of the differential radial distribution function (DRDF) for liquid cyclohexanol was extended to include the intermolecular distances of over 20 Å. The aim of the study was to establish the role of the cyclohexane ring and the functional group −OH attached to it at the equatorial position in configurations of the molecules of the liquid studied. These results can be interpreted in terms of a simple model of local arrangement of molecules, which probably can be valid for a larger class of molecular liquids, i.e. polar monosubstituted derivatives of cyclohexane. Cyclohexanol samples of 99% purity were purchased from AldrichChemie (Germany). Cyclohexanol is used as a solvent and a substrate for production of synthetic fabric (nylon, perlon, stylon). The measurements were performed using the transmission technique [3] . The movement of the counter on the goniometer circle is coupled with the rotation of the table with the sample about the vertical axis of the goniometer at the ratio 2:1. The synchronization of the two movements means that the input slit of the counter is always at the point of intersection of the Rowland circle with goniometer circle (Fig.  1) . The geometry of the system was verified by testing the agreement between the results measured towards increasing and decreasing angles. The scattered X-ray intensities were measured by a VA-G-120 proportional counter (made Otto Schön, Germany). The diffracted X-ray pulses are counted in the time of 40 s. The deviation in intensity due to instability of the diffractometer work were of about 1% in the whole range considered. The studies were carried out with a special cuvette with exchangeable plates and closed by mica windows of thickness 0.025 ± 0.001 mm. The distance between the mica windows was 1.00 ± 0.01 mm. 
Experimental method

Calculations
The experimental function of angular distribution of the scattered X-ray intensity was corrected to include the polarization and absorption factors [4] , and then normalized [5] . The intensity in the electronic units was presented as a function of
, where Θ is the Bragg angle, λ is the wavelength of X-ray radiation [6] .
The modified Warren-Krutter-Morningstar method was applied to obtain the DRDF. The method is described in details in [7, 8] .
The calculation of the DRDF was performed with the use of the computer program LIQUIDS written by Drozdowski [9] . The DRDF was calculated by the Simpson integration method for 20 0 ≤ ≤ r Å at every 0.05 Å, based on the parabolic interpolation.
Results and discussion
The normalized angular-distribution function ) (S I (Fig. 2) 
were extrapolated to the origin of the coordinate system using second-order function. 
is the nonbonded carbon atoms). From the known interatomic distances and valence angles, and assuming the van der Waals atomic radii [13] determined by Xray methods for crystalline organic compounds, one can construct the cyclohexanol molecule and hence perform an analysis of the mutual dispositions of molecules in the liquid. The cyclohexanol molecule can be described by three values (length x width x height) which are obtained in orthogonal projections of the model onto three mutually perpendicular planes (Fig. 4) . A molecule of cyclohexanol takes on the average a volume from the known macroscopic density, molecular mass, and the Avogadro number [10] . The packing coefficient, defined by Kitaigorodsky [14] as a ratio of the specific volume of the molecule to the volume per a molecule in a given liquid, takes a value of 0.61. This value falls within the range determined for the liquid phase -from 0.51 to 0.68. The distance between the centres of two neighbouring molecules is defined by van der Waals atomic radii [13] . The mean intermolecular distance for liquid studied (Fig. 3) corresponds to the radii of the second coordination sphere [15] . (Fig. 6 ).
This distance corresponds to the position of the eight maximum on the DRDF (Fig. 3) . Å. From these data, and from an analysis of the possible models of molecular disposition and packing in the liquid, a most-probable spatial moleculecentre model of liquid cyclohexanol is constructed. The data obtained from X-ray diffraction measurements regarding intermolecular distances, dispositions, orientations and packing in liquid cyclohexanol are in satisfactory agreement with the results of empirical and semi-empirical MO-LCAO calculations [16] . The results have also been confirmed by the conformational analysis based on minimization of the potential energy.
